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Ninety five percent cf the world production of scde tukes plice according
to the ammonie-soda or Gelvay uvrccess. i 1o doubt tlet this process will
predominate during the nev- o Jseers, An eboorption ond dizsillation unit at
an ammonia-soda plant ccreiste off the folloving equipment unfis, through which

*the gas flows in the c-ier indicated below: st’*, rehenter, condenser of the
reheater, cooler of the reheater, first absorber, second absosber, scrubber of
gas coming from absorber, and abscrption system vecuun pucp, It 1s evident that
the productivity of & unit of this type, and of the soda pinit as a whole, de-
pends on the efficient flow of nas, 2n elemant of cerdinal rtance whick has
been neglected somewhnt in ~aver of studies of the flow of linuid tarough this
equipnent,

It is generelly assumed that the st1ll has a decisive effect on the pro-
Quetivity of & sodu-plarnt unit, tecause the still carries the heaviest load of
beth 1liquid and gas flow. Improvements of the design aud operiatic. of the still
way raise the productivity to a marked extent. For instance, at the Donetz Soda
Plant reduction of the depth of bubbling /Slot submergence?/ combined with an
increase In the cross section of the vepor outlets has reduced the resistance
of the still to gas flo , therebr improving the efficiency.

The gas flow is the limiting fector as far 2s attempts to increusec tie
flow through the still and absorption assembly are corcerned: wuile additlonal
resistance to ar incressed flow of 1,guid through the system is practically ab-
sent, resistance ‘o the flow of gas lucreases as tho square cf gas velceity.
Gas flowing throuh the system will) =rpcounter the tolloving cbstecle.. (1)
hydrostatiz pressure of the liquid at the blates, which is practically inde-
pendent of the rate of flov of liguid end (2} friction in the pipes and col-
umns and turbalence wrising iz2:11y, resistances which increzse as the square
of gas velcrity.
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The still everts appiroximately one hoir of the 1=si‘1~rc_ of the whole sys-
tem, which correspords to a back prescure . [0¢-20) wllliseters of mercury in
the still.

Already in 3927-29 a new still Lavirn T subiierence cf vapor oute
let orifices (about €0 miliimeters) and wid- - .por outlet; (9GO0 millimeters)
had been installed a* oue of the plants. 7T¢: experiment was successful, but
no advantage wae taken o7 The resuit alsewhern.  The increcs: of the crea of
outlet orifices end the reduction of the l=poh of duttlirg nave thelir Limits,
however, A still of the Tonetz plent having a great number of conduits or
glots (20 instead of 13} ~«nd a slot submergence approaching zers did not distill
ammonia efficiently and used too much steam. This neccisitated wlterations com-
prising & reduction of the number of vapor cutl:is and an increase of their sub-
mergence by 30-50 millimeters.

In order to reduce the resistance 1o geac flow in the reueater, replucement
of reheeters of the bubble plate column type with scrubbers is belay attempted.
Carbon dioxide is distilled 1oss efficientl!y i1n columns of the scrubber type,
hewever, The condensers ond zoolers of tle reheatcrs do not impede the flow

of gas to - : epprecicble erieri ird muy bhe sicregorded in this instance.

As far as the ubsorpticn und weshing equipment are concerned, it must be
noted that the brine absorbs wmonle with extreme facility -- conseguently any
type of zquipment can be uced. %With puriried brine scrubler tyne absorbers can
be used successfully, ultlougic in pinctice sorubbters 2re used chiefly for wash-
ing out resldual ammonia from rases, i.r. a5 woeshers. Atroad ithe prectice of
using spray type absorbers and scrubber type w.shers hes been introduced.

The spruay absorber iz in many respect:s «inil:r <o che absorber.cooler in-
stalled at Domsoda (ABM-20'. The latter -or 13.s oF two sectlons: an upper
scrubber section and a lover secticn ejuipped with horizonlzal pipes through
witich lhe covlang waier circuluiec., DJotd gow and liguld Clow from top to bot-~
tom, In the scrubber s=ction evsorrticn of ammonic takes place under evolution
of heat, while in the lower s-ition the solutlon is ncnlcd very effectively due
to the imcreased tomperaturs gradient. Recslstunce t©o g2y flow is very low --
much lower thar that in 2 colwin of the usunl soruvber t)Tm.

Spray type ebsorbers have ulso dictinct arowbacke, ameng which the follow-
ing may be listed:

1. The difficulty of -loiming coolin: aurfe.ec. Frequent replacementis
of tubes is necesuary.

2. In view of the fuct thut the velume of liguid in the vower 1s low,
the material balance [i.e., Lho resulting concentration of ammonia in the iig-
uid) is more easily upset then I: a bubble iype abscrber. In other words,
greater fluctuations of ammonin concentration occur,

3. Conttruction of ¢ spouy ebsorver is more compliceted and the result-
ing cost 1s higher then that of any other cbsorber.

The height ~f the adbscober is gureater than thet of & bubble type ab-
so that replacement irn oldi inzt2ll:tiors Ie difficult,

Additicnal advantages of the spray type scrubbers comprise stroizht flow
and moncphase operaticn. Straight flow means that liquid entering the asb-
sorbs does not huve Lo be pumprd « wicwhere else until it hes been cowpletely
saturnted with ammonia. By monoplizse cperation is meant the condition that
only ov2 unit instead of severrl is nsed for the ozeration. Both monophase
operation and straight flow can be also achieved with a bubble plate tyne ab-
sorber, however.
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It follows from the above that spray tvpe absorber: (un be recommended fox
new plents'whick have been designed for the ceavarsicr 7 purified brirz,

The flow of a definite quanvity of gn: %1 ~such the equipment is brought
about by the diffsrentisl beiween the vapo+ 7. ure in the lowest section of
the still and the vapor pressure in the hignec . section of the wesuer. The
vapor pressure at the botr~m of the still is created by steam entering the still
from steam compressors or turbines. Noruzlly this pressure is adequate. If the
productivity of the pl.nt is to pe increcsed, steam of a higher pressure will
have to be supplied to the still., A higher rete of production will lower the
pregsure of the cteam coming from compre:zsors and turbines. however.

In view of the fect that it is difficuit 45 increzse the steam pressure in
the still, a higher degrae .7 evacuntion at the top of the absorber (washer), im-
plying a higher rate of operatien of the v-.eumum pump, must be resorted to.

Another solution would be replacemen* of e equiprcent by new equipment
having a lower resisterce to gas flow and e us= cf fewer and shorter copnec-
tions.,

The lower resistance of the equipmer~ at nwly conrtructed plants can be
utilized eitker in order to increcse production or inm order Lo effect econonies
of steam hy lowering the pressure of the steem =upplied to the still. At pre-
sent an increase of soda production is more Lipurtanr than economies achieved by
the saving of steam.

A drop in the steam pressure can be crserved 2t any of our soda plants as
soon as the production load hae been reduced.

In addition to the considerations outlined 1ibove, the following roints may
be brought out. Th2 practice of conducting gas from the ctill to the reheater
over the "prelsywer” cannol ve justified rrom any point of view., If there ig a
danger of contamiuaticn of the bottam section of the rebeater with material pre-
cipitated in the still, the same precipitated material may ‘1so clog tubes con-
necting the several pieces of equipment. Sprey type absorbers can be installed :
at nev plants if the =bsorbers are equipped with tubes o1 good quality and con- )
tinuous and uninterrupted operation of the plants is assured. Unless these two ;
conditisns ere satisfled, the use of spray absorbers will only lead to highe
production losses. Use of by-product steam from stundard turbines for the dis- P
tillation will lower the production rate if compressors or spacial turbines sup- :
Plying high-pressure stecn sre replaced by standard wurbines as a source of
steam. In order to maintuin the production rate with standard turbines, the
number of units must be increased. Knowing the hydrostatic pressure and the re-
sistance to gas flow in any unit, one can easily determine ‘he productivity of
that unit on the basis of the conditions which exist at some particular plant,
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